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Abstract 
This paper presents solar PV system based converter topology. Solar PV modules generate dc 
voltage at low level and it is required to convert at high voltage level for utilization. 
Conversion process consists of two stages dc-dc and dc-ac. harmonic minimization is main 
problem associated with the power inverters and reduction of size of the system. In this paper 
for minimization of harmonics filter circuit is used and for minimization of size of dc link 
capacitor voltage control method for dc-dc boost converter is proposed. Proposed controlling 
scheme minimizes system size, cost, harmonics content at the output and increases efficiency 
of the conversion system. Simulation results using MATLAB/SIMULINK are also presented. 
 
Keywords Boost converter, single phase voltage source inverter, sinewave PWM, power 
conversion harmonics. 
 
INTRODUCTION 
Global demand for electrical energy is 
increasing continuously, as conventional 
sources of electrical energy reduces day by 
day and remaining only for several years. 
So interest is in exploring new sources of 
energy i.e. renewable sources of energy 
[1]. Because of various advantages like no 
supply limitations, no pollution, free of 
cost etc. among all sources of renewable 
energy solar energy has become the 
biggest contributor to electricity 
generation using photovoltaic (PV) 
modules [2].  
 
For utilization of solar energy from sun PV 
modules are used which directly converts 
heat energy from sun into electrical 
energy. PV modules generate dc voltage at 
low level and it is required to convert it 
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into high voltage level for utilization. 
Boost converter is a dc-dc converter that 
converts dc voltage at low level to dc 
voltage at high level by controlling duty 
cycle of the semiconductor switch used 
[3]. Inverter is required to convert dc 
voltage direct current (DC) into alternating 
current (AC) at desired magnitude and 
frequency. There are three grid interactive 
PV system: the string inverter system, the 
centralized inverter system and module 
integrated converter (MIC) or ac module 
system. Among all the three types of grid 
interactive PV system MIC system offers 
“plug and play” concept and widely used 
for current application. With these 
advantages, MIC systems has great interest 
and greatly optimizes energy yield but 
challenges remain in terms of reliability, 
system cost, stability and efficiency for 
grid connection [4]. Recently, a number of 
single phase power inverter topologies 
have been reviewed and interest has been 
fundamentally centered around the 
quantity of change stages and plan 
determinations. When all is said in done, 
as sun based board regularly supplies low 
level voltage to the MIC, it is required to 
intensify voltage by utilizing dc-dc help 
converter and dc-air conditioning reversal 
utilizing power inverters [5], [6]. Non-
detached framework topologies that are 
utilized for new vitality era and vitality 
stockpiling frameworks are made out of 
two fell force molding and preparing 
stages. In the primary stage, a high 
recurrence beat width balance (PWM) 
controlled dc-dc support converter with an 
electrolytic dc join capacitor is required 
for boosting the low dc voltage from 
renewable wellsprings of vitality i.e. PV 
modules, energy component era 
framework, wind turbines and so on in the 
second stage, a sine wave tweaked full 
extension inverter, which is associated 
with the business utility AC power lattice 
or stand-alone power successful usage 
burdens, is broadly utilized. 
Notwithstanding, this customary PWM 
help converter and sine wave PWM 
inverter based framework has a few 
impediments that must be explained as 
generally poor force change proficiency 
especially in the low yield power setting 
ranges because of exchanging and 
conduction power misfortunes in support 
converter, electrolytic dc join capacitor 
and the fell sine wave inverter framework. 
Notwithstanding, a cumbersome and 
temperature-subordinate inconsistent 
electrolytic dc smoothing capacitor bank, 
which has a short lifetime, unimaginable 
reuse effortlessness is really required for 
consistent voltage in the principal power 
stage in view of the PWM-controlled help 
chopper. Besides, this electrolytic dc 
  
 
 
3 Page 1-13 © MAT Journals 2016. All Rights Reserved 
 
Journal of Controller and Converters  
Volume 1 Issue 3  
capacitor bank in dc transport line join 
must have an adequately extensive 
capacitance, generally huge volumetric 
physical size, substantial weight, and high-
recurrence swell current-related force 
misfortune because of its proportional 
arrangement resistance. Subsequently, it is 
more hard to execute practical, 
conservative, and high proficiency sun 
based PV or FC power era frameworks 
that are adequate and appropriate for 
scaling down in size and light in weight 
[7]–[8].  
 
In this paper, a model of particular time-
sharing sine wave PWM single-stage 
voltage source inverter and timesharing 
sine wave supreme regulated support 
converter is proposed. This proposed 
power conditioner can accomplish high-
effectiveness power-change handling for 
wide range power necessity applications. 
Also, the dc-join capacitor between the 
first and the second phase of 
transformation i.e. between the help 
converter and voltage source inverter 
power change preparing stages can be 
generally lessened from the functional 
perspective. 
 
Besides, sounds diminishment of the yield 
by the proposed controlling strategy of 
sine wave total quality following can be 
accomplished. Help converter works for 
PWM signals produced by following total 
estimation of yield voltage of support 
converter and inverter works for sine wave 
PWM exchanging at line recurrence. The 
working standard of this force change and 
its PWM time-sharing control plan are 
assessed and confirmed tentatively by 
utilizing outlined MATLAB Simulink 
model as a part of terms of exchanging 
voltage and current waveforms, ν–i 
exchanging direction, and real power-
transformation effectiveness. The practical 
effectiveness of the proposed time-
sharing-controlled sine wave power 
conditioner without transformer isolation 
as compared with the conventional-type 
dc-link power conditioner is verified 
through simulation results. It is proved that 
the proposed power conditioner is suitable 
and acceptable for the residential 
applications and stand-alone new energy-
related power systems. 
 
CONVENTIONAL POWER CONVERSION 
Toplogy description 
Conventional power conversion method 
employs two stage conversion process and 
consists of dc-dc converter, high frequency 
or line frequency transformer, large dc link 
capacitor and dc-ac converter. Solar PV 
generates low voltage and it is required to 
convert it into high voltage for utilization. 
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As shown in fig.1, for stepping up the 
voltage from solar PV, dc-dc converter can 
be used and convert low voltage dc at high 
voltage dc by using high frequency or line 
frequency transformer and converters as 
required [14]. 
 
Fig. 1. Conventional conversion scheme 
 
Further, dc-ac converter is used for 
converting dc into ac at same voltage and 
varying frequency by using PWM 
switching. For home appliances single 
phase AC voltage is required, so single 
phase full bridge inverter is very 
compatible to this type of applications. 
The dc-ac inversion is implemented first 
followed the voltage amplification through 
line frequency transformer or high 
frequency transformer. However, a low 
power line frequency transformer is bulky 
and may not be very efficient [15]. This 
type of system for power conversion have 
disadvantages like system cost, efficiency, 
size and reliability. 
 
Controlling scheme 
Conventional conversion requires two 
stage conversion dc-dc and dc-ac 
conversion. Generally, high frequency 
PWM switching is suitable for inverters. 
High frequency PWM switching has 
advantages of reduction of switching 
losses, linearly control of voltage and 
current. However, this switching scheme 
has disadvantage of increased size and cost 
of the system due to the filter and losses of 
semiconductor switches. This results in 
poor efficiency and poor reliability of the 
system. 
 
PROPOSED CONVERSION SCHEME 
Circuit discription 
The basic circuit configuration of the 
proposed single-phase power conditioner 
is schematically shown in Fig. 2(a). This 
power conversion circuitry consists of 
boost-chopper type dc–dc boost converter 
in addition to the single-phase sine wave 
full bridge voltage source inverter with 
low-pass filter connected in parallel to 
load. A dc link capacitor is also connected 
between the two converters. Its operating 
principle is also shown in Fig. 2(b). 
 
  
 
 
5 Page 1-13 © MAT Journals 2016. All Rights Reserved 
 
Journal of Controller and Converters  
Volume 1 Issue 3  
Fig. 2. Proposed single-phase power 
conversion scheme. (a) Circuit 
configuration. (b) Operating principle. 
 
The boost converter in the first power 
processing stage is used to boost the low 
and unregulated dc voltage from the PV 
module arrays or fuel cell stacks up to a 
constant output voltage (dc 350–400 V). 
The active power switch SWc in this boost 
converter always operates at high-
frequency switching modulation to keep a 
constant output voltage in accordance with 
the fluctuation voltage from the renewable 
energy sources. In general, a large 
volumetric electrolytic dc link capacitor is 
required between the two conversion 
stages to keep constant dc voltage between 
the two converters. It is actually 
impossible to implement a smaller and 
lighter power conditioner. In addition to 
these, the bulky electrolytic dc capacitor 
provides lower reliability such as power 
loss of equivalent shunt resistance based 
on ripple current, degradation, and short 
lifetime. 
 
The full extension voltage source inverter 
in the second power preparing stage is to 
create 100/200-Vrms AC voltage for 
private force applications or associate with 
the utility intuitive AC power lattice and 
discharge all accessible yield power into 
the utility matrix under sine wave 
transporter based line-recurrence PWM 
control. Subsequently, the dynamic force 
switches (SW1–SW4) in the full scaffold 
inverter produces yield voltage according 
to exchanging. 
 
Operation principle 
The operating principle of this power 
conversion scheme is basically shown in 
Fig. 2(b), which is mainly based on the 
time-sharing operation of the boost 
converter and the full bridge inverter. As it 
is shown in Fig. 2(b), when the PWM 
boost converter operates under the 
condition of instantaneous absolute sine 
wave pulse modulation to boost the input 
voltage, the single-phase full bridge 
inverter is designed to operate as a 
synchronous polarity switching at line 
frequency PWM switching. On the other 
hand, when the sine wave voltage source 
full bridge inverter operates under the 
condition of instantaneous absolute sine 
wave pulse modulation to obtain the 
desired output voltage. 
 
The proposed sine wave PWM power 
conditioner is not required to work both at 
the same time its energy molding and 
handling stages like the traditional sine 
wave PWM conditioner, the aggregate 
number of exchanging operation in the 
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force conditioner can be lessened 
generously. Therefore, the exchanging and 
conduction misfortunes of its influence 
transformation and preparing stages, 
notwithstanding the influence loss of 
electrolytic dc capacitor, can be lessened 
for the recently created influence 
conditioner. 
 
In addition, the time-sharing sine wave 
voltage following PWM support converter 
is not required to keep a steady yield 
voltage at the halfway connection between 
the chopper and the inverter, so the 
extensive volumetric electrolytic dc join 
capacitor bank between the main help 
transformation step and the second 
reversal step is pointless or size can be 
lessened. A little film capacitor that is 
regularly utilized for high-recurrence air 
conditioning force can be utilized set up of 
the routine cumbersome electrolytic dc 
join capacitor. The capacitance of the 
lessened scale film capacitor is 
considerably around 1/1000 times when 
contrasted with the ordinary electrolytic 
capacitor that is regularly utilized for dc 
voltage smoothing. The film capacitor can 
successfully acknowledge little and flimsy 
physical size, lighter weight, low power 
misfortunes, high dependability, and long 
life. 
 
Proposed control scheme 
The absolute sine wave voltage tracking 
control strategy with selective time sharing 
for the proposed single-phase Sine wave 
PWM inverter and time-sharing sine wave 
absolute PWM boost converter in Fig. 2(a) 
is briefly described below. 
When the dc input voltage Vin to the boost 
converter is less than the absolute value of 
the required sine wave output voltage νout 
(voltage across dc link capacitor), the 
switch SWc of the boost chopper operates 
at high-frequency switching mode for 
boosting the info voltage and creating the 
semi sinusoidal heartbeat adjusted 
waveform at the middle of the road dc join 
between the two phases. Then again, the 
switches (SW1–SW4) in the single stage 
full scaffold voltage source inverter works 
at line recurrence sinusoidal PWM 
exchanging. At the point when the 
switches SW1 and SW2 are works or in 
ON-state, the positive half sine wave of 
yield voltage is produced and when the 
switches SW3 and SW4 are works or to be 
directed, the negative half sine wave of 
yield voltage is created. 
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Fig. 3. Block diagram of the control 
scheme. 
The switching pulses generation process is 
shown in fig. 3. The steady state voltage 
conversion characteristic of the typical 
PWM boost converter can be represented 
by  
D
V
V inout


1
                (1) 
Where D is the duty cycle of the PWM 
boost converter switch SWc, Vin is the dc 
input voltage from the solar PV system, 
and Vout is the absolute value of the desired 
sinusoidal output voltage obtained from 
the PWM boost converter. Rearranging 
(1), the duty cycle of the PWM boost 
converter can be calculated by 
out
inout
V
VV
D

                 (2) 
Using (2), the duty cycle D of the boost 
converter switch SWc, can be specified 
from the input voltage Vin and the absolute 
value of the desired sinusoidal output 
voltage νout.  
 
Fig. 4. Characteristics of boost converter 
voltage conversion ratio versus duty cycle. 
 
Fig. 4 shows the steady state boosted 
voltage conversion ratio (Vout/Vin) versus 
the duty cycle characteristics of the dc-dc 
boost converter. This operating 
characteristic is important, and it will be 
used for the experimental breadboard 
setup. 
 
Fig. 5. Gating signal of the proposed 
power conversion circuit. 
 
The full bridge sine wave inverter operates 
by comparing a high frequency triangular 
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carrier signal with a sinusoidal reference 
signal, where the modulation index is 
designed to be more than unity. The gate 
pulses timing sequences of the proposed 
PWM boost-converter switch SWc and the 
full bridge PWM inverter switches SW1–
SW4 are shown in Fig. 5. Besides the 
unique features and excellent advantages 
of the proposed time-sharing single-phase 
power conditioner with electrolytic dc 
capacitor less link discussed. The time-
sharing sine wave PWM full bridge 
inverter operates around zero or low-
current value. Therefore, the switching and 
conduction power losses of the voltage 
source full bridge inverter stage are kept to 
be low as compared with the conventional 
one. 
 
SIMULATION AND RESULTS 
In this section, the performance evaluation 
of converter under consideration is 
evaluated and investigated for the different 
loading conditions through Simulation 
model using MATLAB/SIMULINK 
software. Further, simulation model and 
results are discussed for different operating 
modes of the proposed power conversion 
circuit. The design specifications and 
harmonics reduction profile are also 
discussed. 
 
Simulation Model 
For the proposed scheme, the simulation 
model ids shown in fig. 6. Which consists 
of dc-dc boost converter and single phase 
full bridge inverter connected by dc link 
capacitor between the two converter 
topologies. Boost converter takes 
unregulated dc input voltage from solar 
PV system and converts it into regulated 
high voltage by taking absolute value of 
sinusoidal output voltage for pulse 
generation as shown in simulation model. 
Inverter takes output voltage of boost 
converter as input and convert it into 
sinusoidal ac voltage using low pass filter 
at the load side. Boost converter operates 
for high frequency switching pulses 
generated by comparing absolute 
sinusoidal output voltage of boost 
converter and dc input voltage to the same 
converter. Inverter operates for line 
frequency switching pulses generated by 
comparing reference sine wave and 
triangular career wave. Switches S1 & S2 
operates for positive half cycle and 
switches S3 & S4 operates for negative 
half cycle. 
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Fig. 6. Simulation model of the proposed 
scheme 
 
Simulation Results 
Simulation results for proposed model are 
shown in fig. 7 to 11. Sine wave generated 
output of the boost converter is shown in 
fig. 7 which is the dc link voltage across 
intermediate stage capacitor. Generated dc 
link voltage is 229.7V for input dc voltage 
of 140V. Peak voltage for dc link capacitor 
is reached approximately 740V as shown 
in fig. 7. Inverter output voltage before the 
low pass filter is shown in fig. 8, the peak 
voltage is reached approximately positive 
630V and negative 630V. Observing this 
waveform, when the desired sinusoidal ac 
output voltage Vout is greater than the input 
dc supply voltage Vin, the boost PWM 
chopper is not operated. 
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Fig. 7. Voltage across dc link capacitor 
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Fig. 8. Inverter output voltage before filter 
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Fig. 9. Inverter output voltage after 
filter 
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Fig. 10. Inverter output current 
 
The simulated output voltage and current 
waveform of the proposed time sharing 
power conditioner are shown in fig. 9 and 
10. As shown in figure a high quality 
sinusoidal voltage and current waveform 
are obtained. The sinusoidal output voltage 
Vo has magnitude of 258.8V and the 
sinusoidal output current Io has magnitude 
of 25.88A. 
 
Harmonic contents and Design 
specifications 
The output voltage harmonic contents are 
shown in fig. 11.  The sinusoidal ac output 
voltage waveform of the proposed scheme 
has maximum total harmonic distortion of 
6.75%. Observing the results, the actual 
efficiency of the proposed model is much 
higher than that of the conventional one 
for all the required output power ranges.  
 
Fig. 11. Output voltage harmonics profile 
Also, the design specifications of the 
propose model is shown in table-I. 
Switching frequency is 20 kHz for high 
frequency switching. Low pass filter size 
is reduced as compared conventional 
conversion. 
 
Table I Design Specification 
Item Symbol Value 
Input voltage to boost converter Vin 140V 
Inverter output voltage Vo 258.8V 
Boost converter output voltage Vout 229.7V 
Switching frequency fs 20kHz 
DC link capacitor Cc 10µF 
Boost inductor Lb 1.5mH 
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Filter capacitance Cf 400µF 
Filter inductance Lf 20mH 
Load resistance RL 20Ω 
Output current Io 25.88A 
Output voltage THD - 6.75% 
 
CONCLUSION 
Conventional two stage energy conversion 
systems are bulky, expensive, have low 
efficiency, and are not suitable for the 
small scale new energy conversion 
utilizations. In this paper, a conversion 
circuit topology of high efficiency energy 
conversion system with single stage 
architecture has been presented, which is 
suitable for the small scale solar PV 
system power generation systems or new 
storage applications. 
The proposed power change circuit is 
made out of the time sharing sine wave 
outright regulated help converter and the 
time sharing single stage sine wave PWM 
full extension voltage source inverter. The 
novel working standard and control usage 
of the proposed power conditioner 
framework have been portrayed and talked 
about taking into account a composed 
model and reproduction comes about 
acquired from MATLAB/SIMULINK. 
The incredible execution and the 
pragmatic viability of the proposed 
framework as high power change 
proficiency, brilliant sinusoidal voltage 
and current waveforms with low aggregate 
consonant bending, more decrease in the 
middle of the road capacitor size, and 
diminishment of the channel size are 
demonstrated and checked on utilizing 
MATLAB/SIMULINK when contrasted 
with the ordinary force conditioner. 
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